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(54) INTERLEAVER CONTROL DEVICE USING NONVOLATILE FERROELECTRIC 
MEMORY 

(57) Abstract: 

PURPOSE: An interleaver control device using a nonvolatile ferroelectric memory is 
provided to reduce a system access latency time by a row access time and a restore 
time by performing an interleaver program using the nonvolatile ferroelectric memory 
chip. 

CONSTITUTION: A single chip FRAM array comprises a plurality of single banks. A 
memory interleaver control part(40) programs a code for memory interleaver control, 
and changes an address path of the single chip FRAM array according to a programmed 
code. A bus exchanges mutual data between the single chip FRAM array and the 
memory interleaver control part. 
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(54) 1-^^^ TflS.e1« oi-g-^ tlElElw. ;«1H ^^1 



^ ^'g-a- l-?]^^^ 7j-B-^^fl o]^^ -yE^BlH ^flcH ;a-^l<Hl ^AS, ^^1, -i-?!^^^ efl^li 

El* ^>-8-«- °il2-£l °jElel u ^3^1- ^^^o^ <?lE-iBl «1- ^floll: ^ Si^^ *>fe 7l)A]t!- 

Ele^a. "flsel ^oflAi 1-?)^^^ 7<J-B-^i^l eH^l^tell- oi^5>o^ z^- Bg^sj Helelu.* ^^^^^ 

£ 8 

2. "Sis) 

5. 2^ ^^^^i "flfiBlfil € rii^> 

H 3afe 'f'ellsl -i-^^-^j ^tJ-fi-^^ll "DS-elal di7l S.S. -i-al- El-ol«jjs.. 

S. 3bfe ell 21 -i-fl^^A^ 1^1 21 S^7l -f-2h E|-c.]nli 

£ 5^ ■& ^"^^il "l|S.e1* 01-8-^ <aE-ie|« ;«llo1 ^J-^ISI 7fl'^^ ^-^^l-?! 

£ 6-& -g- ^"Sofl t4€- l-^^^a °l|S.Bl» o]^^ °dB]s]^ ;«fl<H ^:*lsl a]^^ ^"SS]-?! 
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S. 7 5J i 8^ ^ ^"Soll 1-^^^^ ^^-^^^ °il2.Bl# ol^tt ^]o] ^^isl 

H 9 Ml^l H 13^ ^ ^^<^ ^<}-fi-^:*fl °ilS.e1# o]^^ 'JlElBl « ^^IS) -g^^Hl. 

i 14^ -g- -i-^ofl n)-^ -i-^^^a ^<J-^^sfl '^S-el* o]-%-^ ^E^el a ;h1o1 ^a-^ls) SE cf^ ^a)6|). 

£ 16-8: £ 1521 KS-ZL^ ^^^Si] ^>H1 ^^^H. 
£ 17^ S. 1621 ^><fl 

£ 18-g- £ 1521 1-^^^^ olElel «. el);^lihEioil ^^^^ Efoiajs.. 

£ 19fe £ 1521 ^S.ZL^ efl^l^E] ;HH-¥-<Hl ^^^il ^l^S. 
S. 20* £. 1521 S.S.=L^ Ell^l:±:El olB^loH ^tb SISE.. 

S 21* ^ ^"gS) 31-:?^ ^ a.S.Al El-OIDJE. 

^ ^-^^ ^d-fi-^^fl "^la-El* ol^*!- -yE-iel a. ;^flo1 ^J-^l-Hl ^^S., ^*1, c4-<a FRAM ^. lEl F 

RAM ^ £^ -iEl ?]El5la. FRAM ^<^]M A ^3.^ 91^^^^^ ^^^^S. ^]o]ti}o^ S.± eflol^^l 

•awV^^S. l-fl'S-^d 7o'--n-^*11 °1I-E.2l ^, FeRAM(Ferroelectric Random Access Memory)* ^(DRAM;Dynam 
ic Random Access Memory) ^2.21 c-)]olEi ^^El ^SL. ^^2] Sl^^]^]Sl c11o1e1-7> lt#5l-^ ^-^^ H^<^] 

7]^ ±7.} s. ^^^Jl 9X^. 

o]i\^ FRAM* cl^Bf 71 SI *AVt!- $>fe 7l"5l4iXl-S.'>*| 7flif||AlElSl ^^S-S. 7^-f!-^^1# Af^sl-o^ 7j-^^^fl2l 

^^^91 ^* ^fr o1-§-t!- ^om. <*121- ^* ^^^^S. ■a^M ;^l)7l«>Dle|-iE c-)1o1e17> t.]^ 

^1^1 ^fecK 

i 1* "y^^^l 7J-S-;51^121 s-A^-y el^BflelAlii ^5.(Hysteresis loop)* M•E^vflcl-. 

*1iEllHlAi>, ^TiHl 2i«ii ^7]4 ^^o] ;nl7isi-DlEl-£ ^f* ^^)2l ^;iils <asi-c^ 

ditsl^l S^jii "a^^Cd.a^chEfl)^ *^1*Vji Si^ -a ^ Si^l-. -i-?)^^^ °lla.2l «* ^71 d.a^Efl* 

zl- 1.0±S. clI-i-Al?^ 7l°idii^>^ *-8-^V ^"^14. 

£ 2fe #el)Sl l-?1^Aj "11aLsl2l ^ ^A^^ '-l-Ef.silcl.. 

«-fl^^d ^d-H-^sil nflaelsl .g^, 'U^'^^^o^s. alEel-o] BLo] ^^^^li, alSel-o} BL^l- 51^1-sm "o'-«J=^S ^-1 
^El-'il WL^I ^^^£1 Jl, ^-IH-Hl-^ WLofl -a^t!- ^d^-i ^S-ei-oi WL^I- -f-^^ "J-^^o.^ Bf"?] PLol 

^^^^cl-. 

:3.B1J7. BsH^liiEl Tlfe TflolB^I- -^-is-el-ol WLofl ^^sl JL, hIHbI-^ BL°)1 H.Efl^* 7^*^*11 

?flaflAlE:l FC021 -U^^- <a^€c^. a^, ?l|5>fl^lEl FC021 cl-^ ^cj* #iJ||olE g^-o] pLoj| ol^i^c)-. 



- 2 - 



S5H^61 10-2004-0059009 



o]e^^ f'eIl2^ ^m^&^i ^S.s]s\ z^]o]^ ^3}-g- £. 3a 5J i 3b« #2:«><H ^^^^ 

H Safe f-Bflfil ^^-a-^i^l °)1S.S121 ±i7l S.^(Write modeMI ■i-^Efoloj_£oH:f. 

^71 S.S.A1 u. ^^Voi] ;5l<as>^ sj^oflAi <?l7l-s1fe <?Io11oll- AjJ: CEB?)- s>o]o)lAi s-f 5. 
. -S-^Hl ^^7] 'y<Hloll- ^3:71- SfoloijAl S--^S. ^o]t}^ ^7l S.= 7h Al^j-^cf. ojc^Aj, ^7) S.= oll><-i <H-£-efl 

^ol. -^^^SE^-y WLo] *|-ol ^^VEfl* ^^Isfji ^^o))A-) sfl.^ 1-eflolE el-o] PL<H]fe ^l-3il^ *f 
^7] ololloii- Ai^oil -i-^isjfe 5}ol £^ S-f Al J:^ tl7>?!-c+. oH, ^Jfl^ofln ^S. SEN-g: sl-o] ^Efl-l- 

^, alEe}-o] BL^D sV-^l aI:^7> ^7>s) ji 1-elloiE e^-o] plo)] oi7).s]^ a] J:7> s^o)^ ^^J-H-^^fl 7l)3flAiE-) fC1<H1 
fe c^lo)E]- DIN2) sto) 5.3] 'I's. 7l^Scl-. ziHlJi, alJEeJ-<?1 BL°)1 S.-^ ^^7> <?l7V£li -teflojE h^-o] PLofl 
■il^Vslfe AlJ:7> *>ol Alj^olig 7j-o.^^fl 7fl3|)AlEl FClollfe cflolEl- DINS] ^O] ^3] 'O'S. 7l^^cl-. 

SEt!-, i£ 3bfe a.J£(Read mode)^! ^^l- Ej-oltSs-I- ^Ef^flcl-. 

H7l as-A] 6ijE) H. ^^ofl ^<as>7|) si^ ^^<^^^ ^ ^ofloll- AIJ: CEB» sMofl^i «-^^J}-Ai7)ji, sfltg- 
^ = S1-<?1 WL^l -51^=171 ol^oll JE.€- alSBl- <?! BL-S: ol^efolaCEqualize) ^J:<H1 SlSfl s.-^ ^^o.^ f-^^ ^ 

^€ iHiojElaf 43)51;<1 ^-8- c|]oiEife *iiEfl2lAi>; ^5.2^ ^siofl a^^ cj-^. s;^^ #^«>7ll ^4. 

<Hl<5lEl7l- ^^fe £ 121 5-l>;Efle)Ali S-ncHjAi^^^ d-^lAi fS. ^^5)fe ^-¥-o]j7, 0]olEl7> ^ 

fe ^^fe aol]Ai ^^S)fe ^-folcf. it}-el-A-1, <a^jAl^Vol ^3!l-t!-^<Hl 'ffli'gS <y<^loll- Al^ SENCHI S]S)1 
"^Ji^f ol<Hloll- SI'S C-llolEi7> ^-f fe ^#5]ol cflolEf D0UT21 ^o_s. 5.3] #^S>ja, CllolEj.7> 

AA^A Sf-Sr ^-ffe f'^s)<H #^ iHlolEt D0UTS1 5.3! 'O'^ 

^<*1. -a!^<S5.°ll'«>i c-]lolEl» #^t!- ^<^fe -Seflfil ^€*l-«:«lo]: ^s-s. Sfl-a- ^^^el-tl WL'fl sf^l <d 

^7>^ ^EfloflA-l l-el]e.lE s].oi pL^ sl-oHAi ^.-fS. Bl«->^^^Al^nf. 

n]lS.El «j3fe -td^-^-CD^^-. -tiej-?-(2)2^-, ^ o]eflol l-^(3)iK -a^.onn jflo];^) ul3j(4) 5J <H)o)e|- 
■a/*^ Bl3i(5)»^H]^cl-. 

5.^^@j«(l)^^^5)fes..£.<H^el]^^«fl'3-5..2.^^e)l^#^@iSl-<^ >i <Hifl|ol l-elCSH #^^4. 

l^^O)^ A}@]H.(l)5_.^El <?l7>5]fe Sfl'g- 5..$. 0]C£]l-i,cH] o]S|l s].q.o^ ^A^Sj-^Cf. Al^^ O] 

AiE»«.(2)^ <y^s]fe olSEfli Sfl-^ ol^Eflitil- Aiai^l-oi -a^iOflK 2i)o]^) iH3l(4)'>)] 
iiB]::i, sfl^a- o] = Efl^o] ^A^si-A] -ai^-S^ bH-^I^I iH2l(4)<^l ^^^^1 ciioiE]- #<HiA-] uVojE ^ £^ = 
o) cHlolE]-#ol c-ilo]Ej- iH5|(5)» -f-SlI 

olel^f-eflSl nflisl nS^oflAl ols.zfl>i^ ^o);=tl(Page) cHH.Eili;iS.M| cflolE^ ^>H1^a1 ^£2| >aAj 2). 

n^cfl, ^..2. olH.e)l>ife D)lo]El- °31^fl>^A] ^oi) ;^.]^J-^ c1|o1e)-# -Jfl^o'^V^ f^^^l-fe -a^ii-g = ol|Ai cflojEf^ 

■a^^l^^ -fr^l^ffe 4^^- D] ==^^«f7|) ^c].. SEtF. 5..£. <H^eflit,2]. 5.J2. o]H.Efl^:?l-2l ^>«11>iAloflfe '^^i^ 
^l^'H] ^ll^l^J- Al^V(is1^]-^] Al^>)o] ^7l-S]o] D] oJj^lli A);^Vo] ^A5>c].. 
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t^e^--"-!, 'HiS.ell- ol^«v o]E-]2lH. ^3]-^ ^^SV-H dlolEf on^-,]^ a]^^ §0] 



^M^i- ^-g- &xtfl^* «H^*)-7l ^. -iE] «gH ^ -gEl •SH ?lEle] H. ^ 

-i-fl^^a 7<j-^^^] "flasi ol^sV^l ^«9^o.s.>«| s.s. '^^^ ^]^^ ^^^^^ 



>y-7l*|. ^^^t}7] ^tt ^ ^■^2) 1-?)^-^^ Hlaell- ol-g-*!- -ilE-ls] O. ;^flcH ^^7WS] v^o^ 

•SH^- ^al5>^ ^ PRAM <H«fl<^l2l-, Di]S.el °l&iel ^flol* ^ = 1- HSzi^ 5>j7, 5.3.11^^ asofl 
t4BV ^ FRAM <HHelli ^S.m: ^^*Vfe nflael ?lEle] a. ^ FRAM <H£fl<^l2f "flael 

?1E1S1 a. :^]o]^ Al-oloflAl cflolEl-* 51$€rl-7l ^l*!" alriil- ^H]^^ ^^^S. tt^. 

^"^21 c:?-^ ^AHl^, ^=^^7113) ^TE] ^S3.* ^HlS>fe 'gE] FRAM OlSI|«'l2l-, ^]S.B] olEle| U ;tfl<H* 

^ = 1- H-S^^ ^l-jz, S-S-Zi^^ 3.S-o\] ic|.el- 'gE) FRAM o]z]]o]s^ <>\B.i]]:±: 'S^s}^ D|la.el olE^sl 

u. ;«1)o1-¥-2)-, ^E) B^a. FRAM ol£fl«'l2|- ^\3.e] oiE-]e| a. j^Jo^^ a).o)ch1a-i ^^M^ t^bI 

1- "^El ?lE-le| u. FRAM <Heflol2j-. t,\]3.s] ;^fl<H^J:«Hl oI-bI- "^eI "^3 "JlE-le) «. FRAM o1ell<il2] cflo) 

E^/;^M^^/<>iS5|)A,* Ai^2^ nflS-E) ;<fl<H^stl., «g3 tlE-jEl a. pRAM <H2)l'*l2i- ^S.b] 

^"^21 a c]-^ ^Ajo^l^, 7<j-^€^fl "ll-S-el* ol-^-SV"^, c11o]Ef/;^]ol/o1cefl^o)] n:}-E|. oiE^e) 

M ^t!- »fl^A^ "iiElE) a. HS-Zl^ Efl^liEls}-, 1:?1^A^ °lEiel b. s,s.ol^ H]^]^ 

«H^:£» 91^^^ ^l<H-¥-l- T^wm* tJ-cf. 

£ 5^ ^ 1-?1"^A^ ^J-e-^^fl '^IS.Ell- ol-g-*]: "ilElelH ^flc^ ^J-^12] 71)'^^ A^,^e>7l ^t!" S^^^lc]-. 

cHH.e1|^2] LSB(Least Significant Bit;2lS)-^ "^^^oflfe ^}o]^ ^.S] vH]s.^ a^^f; HlHl-ol ^^Itb^. ^, 32h) 

^ cf^'Hl^ o)^Bll^ HlS-l-o) ^^isfjL. <H^efli alHl-°Jl 21*1] t!" sflol;^! 1^2] u}o]^ Di]oiEf-i-oi 

C-|]OlEf Hl^oJI ^5l7|] ^Cf. 

OlJ£Efl:±i2] ^a-^H <H CE^]>-o)]^ O^c^fl^f; HlES-o] ^ A] . 7] A-^ , SiJ. cH = Efl U]E ^6\]Ac\ t}^ O) 

^Eflriz H) Elro] v\]s.B\ °lEiBl a. >g^ofl Al.^^i:1-. t^-$- MSB(Most Significant Bit;^-^^ alS) -^^oi]^ ^3. 
<H^e)lrt alMl-o] ^^Itl-nl-. 

iE. 6^ ^ ^'^21 D|la.el ^oIlAi <Hce)]i f^^pofl o1 = Efl>i A);^^ M-EfHSc]-. 

ol^ell^i^^ ^'Hl^ « ^-f-oilfe ■31:^1''^= aflol^l »1s|oll Tt)^^ c|)olEl-7l- m}s. ^ Si^l 

7>^ ^>H|Al ^]^o] ifcA^cl-. 
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^ ^^^1 ^<^]^^] ^]^}o] 4iA^c^. 

«flo):D]. ^c).. 01 el?!: Al:t!:l- =2l*W(Precharge) a] ;a-ol e^-hE sft^, -i cilolEl-^ ;tilx1^ s].^c|] ;«))zl^J- ei)o|^Al 
o]^3\ :^o] <HS.e)l>ii >^H#^ ^^^^-ofl 5a<H>H. ^l-^lfi)- ^ofl sis|) ^;*)] ojjAflA- Aj^o] ;g 

OlHEfl:i°}- UV^^ . ^/fl^ Al^fo) ^7>2j ^^*1-C)-. 

^ 5l|ol^A) ^.]^^ Afl^^ ^>»ili Ajj^o] ^^sl-cf. i4s]-A^, 2.^ ol^eflitoil cfl*}; ^^s)-7l ^l^H 

^^1 ^/Hl^ Aj-ol^ ^.]:^o] ^ja.S>cl-. 

^'gofl tiF^ ^lae1» «>l-g-t»- "yE-iBju. ;H1«H ^^isl ^^^Solc].. 

■g- ^"^^ CPU(Central Processing Unitl^'S" ^fl^l ^^lllO)^!-, Aj^iEfl ;Mlo1-T-(20)i2f, PCKPeripheral Component 
Interface;^^ di^} °ms\]o]^)vi]^(,30)s\., "llae) ;Hl<>| -^(Memory Interleave controller;40)fil-, -^'^ ^ 

(Single chip) FRAM efloKSO) ^ »H^(60)» ^mI^c)-. o^7]a^. ^ pRAM «H Efl <*1 (50)fe ^^7flSl ujj^ 
#(51.52)^ 

CPU(10)fe ^]]o]^(20)Si\- °i^S\o] Al^Efl :g.2].o)] ^^M-* :^]o]^x:^. Aj^f^efl ;H)ol^(20)fe PCI 

(30)» -i-«fl '^lael ^Elel a. ;^)<H-^(40)sl- "HlolEj-* iii^^Vcf. 

ZLB]SL, ^]S.s] olEle]H. ;<flol-¥-(40)fe o]^z]\^^Mo]^/:^]]o] B]d:^(_QO)% s)) ^ FRAM o1eflol(50) ^^ 
71)21 »SH(51.52)sq- iHlo]El-# H^^q.. 

£ 8-gr £ 721 Diia.s) <yEie] H. ;!fl<H^(40)2i ^^M] ^a^^ q-El-Hflt:!-. 

^]S.e] 'JlEislu. ;^flol^(40)fe 1-fl^Aj -yElHl". ^S-ZL^ efl^liEl(41)2)- <?lEie| a. ;«fl<H^(42)» ^al^c]-. zis] 

<H7lAl. 1-^^Aj <?lE^El u. Hszi^ efl^l^EK41)^ °il2.e|# ol-g-s>e^ "ilElelH. 

^H* HS.:3L^*Vt:]-. <?]E^el u. ;^flol«.(42)^ <?]EislJd S^:^^ ill^]±.m41)'^ S]^ SS-ofl 

^ FRAM oleflo](50)2l <H^5fli ^^tb^^. 

£ 9fe ^ ^^'goll Hl-€- 7<J-H-^^1 °J)2.Hl« ol-g-tt -yE-lsl u. ;(flo1 ;5j-^loi c}-^ ^AloJlolcf. 

H 921 -gAloi]^ 5E. 721 ^A^ofl ti|«|1 ^E) FRAM <Hei|ol(70)» ^o] ^^M^. 

^E) «83 FRAM <H2!|<sl(70)fe FRAMES <>1^<H^ ^^1 «5 a-i-(71.72)* 4^7fl ^Hl*Vt:f. al7lAi, zt-zl-fil ^eJ 
a*(71,72)-g- ^^Sl-^ ^-^^ nl]2.Bl <g^olc|-. »g=L FRAM <Heflol(70)^ <HS-efl:^^/<Hl<s] 

El-/;M]oi iHA,(60)l: ^-B-^><^ 

S. 10-8: S. 92) n)|2.el ^E^El H. 01-^(40)21 ^Aj^ q-E^-^cl-. 

°ll2.e) <?lEle)u ;,floi«.(40)^ -l-?!"^-^^ <aElBl M S.S.OL^ e]1^1>;E-1(41)2l. olE^E] u. ;Hlo1^(42)l- ^«l?}-c1-. ^al 
JL. iljaEl -a El si u. Aflo1-¥-(40)fe c-ilolEl- iH>i:(31). ^^H iH i(32) ^ o1 = efli^i o1i(33)» -f-^ ^jrt^J ^lH-¥-(20) 
21- cflolEU- iil^^t^.. 
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<^7lAi. ^EiElu. ^S.=L^ iH)^liEl(41)fe -i-^l^^a ^<h-B-^^l "fla-ell- o]^^<^ °ms]^ ;«llo1» 

as-l- «S.zi^^cf. oiElela. ^«Ht(42)^ l-^^^J ^IeIeIh. ^s.zl^ i^^]^m4l)<^ 3S.ofl 
t^ef ^El ISH FRAM <Heflol(70)Sl <HSEll:ii 

^E] '8=L(71)fe 4t^71]21 FeRAM ^^7lls) FeRAM <Hse|l>./cilolEf ?.]]<>] tH>i(73) 

* ^-S-tb'^. 

£ 12^ £. 10<H1 M-EfHH 'gE) «33(71)S) cj.# ^aI*:^]©)!:).. 

^E] u^3(7i)^ 4t^7))21 FeRM-I HS^*^ ^=T^7flsl FeRAM "S^S-a: o]^^^/z^]o]^ :i]]o] ^^(73) 

♦ ^-B-^cf. ^2131. o||a-Bl ?lEls1 u. ;*iH-¥-(80)» t\ ^ul*M ^^7llsl ReRAM "SHl-sl tl^lEl «. -f-^J-i- ^-^ 

i^lael ^E^El u. ;^11<H-¥-(80)^ ?lEle| « ;'flo1-?-(81)2f l-?!^'*^ -yE-js] a. Efl;^lr±iEl(82)* ^a|^Vc|.. 

<^7l/.^, 1-^^^^ tlE-ie)H. Efl^l^El(82)^ 7j-^^^fl °)lie)* ol-g-sH olejelH. ;^]o]m. 

3.S.t S.S.=L^^r]., oiE^el a. ^H-t-(81)^ l"^^^^ ?lElEl «. S.S.ZL^ ^^]^m82)'^ slafl a = oi) 

nj-el- ^=^7flal FeRAM olH.e11ii: JgS.* ^^^cf. 

£ 14 ^ ^"gofl tq-i- ^^-^^n °i]2-Bl» o]^^ ?lEle| u. ;Hlol ^^121 SE ti|-# ^aIc^oIc^.. 

£ 1421 ^A]<:^1^. CPU(100)2f, Ai^Efl ;'HH^(110)sf, PCIiH:i(120)2f, "^IS-Sl ;^flo1-T-(130)2l-, ^eJ oie-je) 
a. FRAM olEflol(140) ^ tH^(150)» ^Hj^cf. '^7lAi, igEl igH olEfsju. FRAM <H 5ll«'l(140)fe ^^7]]2l igel 
•SH ?lEi5ja.(i4i.i42)-l- ^u]sl:Cf. 

CPU(IOO)^ ;<1H^(110)^ <a^=1o1 ■S-3]-<Hl ^A«V ^^H-^ ^MlcH^cl-. ;^1H-¥-(110)^ PCI 

iH^(120)l- -f-sil °il-S-e) :^fl<>1-¥-(130)s}- cfloiEfl- la^tbcf. 

ZLS^:n., n|)2.el ;'flo1-^(130)-fe- = efl^/c-llolEf/^flol tHi5i(150)# ^S3. 91^]^^ FRAM <^^om40) ifl 

S| ^^71)21 'gE] ^E-jela.(i4i,i42)l-i!)- ciIolE|-# 5L^t!-4. 

c«^7)A^. nilael ;^fl<H-¥-(l30)fe 'Hla.al "jiEle) «. ^2i7} ^el:3i, "fiEi tlElelu FRAM 

«HBfl«>](14) ^^3\ -gEl »g3 ^ElBl«.(141,142H'H ^£21 <aElBl H. ^-^^^ ^.^ ^M^Cf. 

£ 15^ ^ ^'^21 ^A)<:^i-i:o)]A] °lE-jel a. S.S.=L^ ^:^]^B]o{] ^^ysojc}-. 

olEisla. E-S-ZL^ z]]:^]^z]^ HSn^ ^lHl-?-(160)2f, ZL^ ell^li^El ;»lH-¥-(170)2l-, 51-58 ^ 
S.-^(180) ^ efl;^l>iEi <H El) old 90)1- ^altb^^]-. 

<=i7lA-l, a^-Zi^ :H5)-T-(160)fe s.}-o]s olcHlo]^ Ai J: WEB2f, ^ <Jlo)lol-i- -tlJ: CEBSf, -fr^ tl°ilo)-i. ^s. 
OEB ^ sl-iS'tlJ: RESETofl n^Bf ■^^l-^'^^M "g^^Jl CMD* -fr^t^c^K 

S.S.=L^ efl^liiE-l ;«fl<H^(i70)^ '^^-tls: CMD. <a ^#^3: PUP ^ c)) o] e)- DQ_n* fee)2:%5H ^ 
olS ^H^3: ENW ^ >i l-^l^m CPL» 

^S.ZL^ ^]]^]^^^ ^z\]oUl90)^ #^9 ^-Hloll- -tlJi ENP, l-cj-g- o]oiloll- enn, e}-<^lH ENW ^ 

^ -tIJ: CPL'>fl i^Bl- ^I'H'ilJ: RE_m,REB_m» 

El-*JI SlS.-¥-(180)fe 4^-1 "9^1 RESET* efl^l^^^Ei ;^flol^(170)o)) 

o]s]^ ^A^^ ^ ^"g^, ^1el-?-(160H'<>i -tl^ CMD "^^S^}"^. ^S.zl^ ^^i^]^^] ^fl<H-¥- 

(170)^ S.S.rL^ ^\^]^^ <H2il 01(190)21 HS.n^2l ?i a] ^(Configure) cHoIe)-* vi}=^7]\^ 
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el-S8 ^^-^-dSOfe el's ^5: RESET* ^-^^sH S.S.n.^ m^^l^^E^ ^l<H-¥-(l70)l- ^^ysj-A)?) 

E.^OL^ ^^Bl-¥-(160)fe fe-e1^(161)fil-, l-^l-l-¥-(162) S ±0] £#(Over toggle) ^'■^1-?-(l63)» ^h)*1c}-. 

<^7lA-l, i;-e^^(i6i)^ i^o)-7llo)E NORl^f. °vHH-7llolS AD1,AD2 ^ "JltHEi IVl^ T^nltbcf. itioVTllolE NORl^ 
e).olE ^o))ol^ WEBSf ^ "yofloll- CEBl- "a-tttl-cf. "Jl^Tllole aDI-c- isioMlolJE NORIS) #^ 

#a oiofjo)^ Ai^ OEBl- "a:^"^'^-^!-^. <?HH.7))oiE aD2^ hioM)o)s norisI iviofl 
s]^ t^^^ el-Sd^J: RESET ^ ^'■^1^(163)21 ^^'tlS:* <?5^<a'L>?!:'^. 

ZLS]ji. #^l-l-?-(162)^ ^=T"7flSl FF* ^ultVcf. ^^71)21 FF^ ^.^oWlole N0R12^ 

^7} <y^£)^ ciio)E} dsi- #^ q7i- 3]^^ -a^EicH -i-sfl -a^ cmd» 

. ^^#1- FF-& -ffl^TflolE ADlS^Els] -§-71 'tIJ:?!- -a^S]^ ic= cp2l-. <?fi = 7]lolH AD2S.-9-E121 s)^ 

"^^^lA^, FF21 ic= cpol]^ ^ "y-^loll- 'tis: CEB ^ Hfo] E -ycHloll- a| WEB7}- <y aJ-e1)o11a-1 

^oflo]^ Alj:0EB7V <a^€«^. zielJi, FF21 el^^HicH. Rfe ^ 'y<H|o)i- CEB ^ el-olS. -tl 

J: WEB f' <Hi=. «>M-7> sl-ol7> sl^ AlJ:7l- <a^s)<H sl^jd^cf. S£^. i^^-l -aAioii e1>j(! ^s. RESET7> ^o]o\ 

SE^V, ^tH ?}-^)-?-(163)^ '^^-tlJ: CMDsq- <yollo]l- ^s. OEBl- <?E = "S-a-cVfe <?H = 7llole AD3^ ^a) 
?}^^l-¥-(163)fe- #^ ^<Hloll- 0EB71- n«i2l Jg.^ ^^1- 2:Ji1-5M s#o1 ^^S^ ^-f f- 
^««-^( 162)1- el-^Al^cf. 

tt)-2l-^i. z|zt2l ^1 51 -¥-(160)21 A-ls. cl.# 2it'>l slS.^ ^^t!-cf. 

5. 17-g- £. 1621 FF<K| ^tb ^'Hl :^S.S.oli:l.. 

FF-g- ^i^TflolS T1-T421-, inoj-TflolH NOR1.N02S4. ^»H^ IV2-IV7^ ^«l^i^. <^7]^, IV2 
ii^ cp2l ^^SM ;«lH^3i A«- %n^JL, olalEl 91^^ IV221 -fr^AlJil- «}-^*l-<^ ^MH-tlx B 

1- ^^ti-i^. 

^*7)]o]E Ti^ ;<iHAis A,B21 >^Efl-^] ^tHEl IV4<H1 2i«ii HV^^ <a^ic^ d2l ^^^^o.^. ^^ 

^tq.. icO>7flolE NORl-a- ?l»ilEl IV521 #^^J:21- 2l-5Ji^S. R21 t^^Al^^ icol-«aAj-Sl-c.l ^^Tfl-^lH T2'H1 %^ 

^^J^TflolB T2^ ^'fl'H'tlJ: A.B21 -^Eflo)] ul-Bl- i^ol-TflolE N0R121 t^^AlJil- -Ji^^.^^ #^^»-cl-. 

^^Tll^l E T3-&- ^HH^Sl A,B21 'S-Ell'Hl tt|-2l- IV521 #^a1:£-1- ■^^^^S. i^ol-Tllo] s nOR2^ 

^*7ll<^m T321 #^Ai^<2). Bl^i^^ RSi ^^Al j^s. i^ol-o^AV^d-. oltHEl Ive-B- icoVTflolB NOR221 t-^Al^ 
» S]:^sV<^ ^i^TflolH T4'H1 

^d^p]]o]E. T4^ ;«lHAi J: a.Bs) ^^no\] •y^El IV621 #^a1:£^ a1^^.2.s. #^«!-c1-. oih^eI 1V7-8- i^oHl 

<^1S N0R221 #^AliS. HV;^s|.o^ qo)] #^tbcK 

CCfSl-Ai, <y^ic= d5.-^El -a^Sl^ cflolEl-^ ic= CP* -i-«il -y^Sl^ ;<1]OlAl:£7l- :£^^ufln>D}. ^S.ao.^_ 

ol-&5>7l| ^Cf. o)nfl, Sl^Jdii^H. Ro)] S.-^ ^±7} <Un^ qo)lfe S-f Al3:7> #^Slol #^#1- FFc-l 

el -5! ^E)i7>^ci.. 

£ IS-a- 1:^^ *lEl-?-(16)2l -g-^h -^^^7] #1^ 5.^014. 

^lel ^^^o^l'^ife ^^ofloll- Aij: CEB. 91°^]°]^ ^S. WEB71- ^-f '^Efl* -fr;^ltl-cK zibIjl. # 

^ «ao|]oi^ ^S. OEB7> SS^ ■S-'?tol|^ ^3% 'tis: CMD71- q^iofloi^ >^Efl# -f|-;^l 
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oWo^. HSZlzll'^-i- ^^Vofl ^-asl-oi ^^ °lo\\o]^ ^± OEB7> S)^ '3^-tl:S: CMD7} t}o] 

£. 19^ £ 15SJ HS-n^ efl^cjdiiEl ;»fl<H^(i7)si ^y-^j Sl^^ojcf. 

S.S.=L^ ell^l^El ^11o1-¥-(17)^ iTSi^ ^^-tlJ: n.CMDSf cflole]- DGLnl- <?«H.^^S>^ <?HH.7l]olE aD4# 
IV8-IV10fe OvHS-TflojE AD421 t'^'ilxl- ^J:^ 

ii«l-7flolE N0R2^ <fflH7l|o]e AD42^ °1iHe1 IVIOS) fr^'il^* ic4'a<+t!:4. '^^^ IVll.IV12-b 

iioWlolS NORSfe i^oWlojE N0R2S1 ^^^:^s]■ <g ^#^1^ PUP* in.o)-<a<4-sl-o^ <?1H1E.-1 IV13 

~IV15fe ic<il-7llolS U0R32] a)«}-^ ^l^sV'H -f #sfl°lH ^3: CPL4 #^tbi^. 

o^7lAi, 3|.^^ <g ^#^51 PUPfe 2:7121 el^Al e]l;^l^Eloi] ^c-l^a-^ c-)|olEl-» sl = ^ ol^ofl cl-Al 5il;^liE-l» ^esi- 

71 ^tt >'1]<>1^S<^1C1-. 

n^^ n_CMD7> ^yo]S. ^^i^ € ^l^^ -a^sDH-l- ol^sl-o^ c]o]e}- DQ_n» S^^j^l^. ;^]<Q^(17 

1)21 Al^ ovso^ e^-olE ;oloi ENW ^ -t #2flol:e CPL7\ 

£. 20-S: S. 1521 HS-ZL^ Efl^l^El cH efl o] ( igoH ^btb ^Ml Slssolcl-. 

SSJi^ efl^l=iiE-l oicfloKiQO)^ l-<a ^^^^> P121-. ¥^^(191)21-. El-oiE oioflo]^ ;<flol-¥-(192)2l-. 7j-8-^^l 
?ll 311 ^lE^-^( 193)21-, ^-S-^(194) ^ ^-^^^V N5» ^Hl«!-cl-. 

#<a ^-g-:t^V Pl^ ^^^<a- VCC °l7]-^?:s]- ^-i-?-(191) ^l-oHl <g^Slol Tflois ^^^i.^ ^^i] o]^o] 
1- ^s: ENP71- <y7l-5lfe PMOSHsa^l^Ei Pl# ^Hlti-t:!-. 

^-^-^(191)^ 211^1 ^^21 PMOSB€^l:tEl P2.P3^ ^Ml*Vcl-. PMOSB^^l^iiEl P221 7)1 olH^ FMOSH^^l^ii 
El P321 Hefl-y ^:^}s^ ^^3^1 Jl, PMOSHsa^l^El P321 TflolH^ PMOSH^^l^El P22l ^Bflol ^;^l-2l- 03:3^1:1.. 

el-ols <y<Hlo]^ ;^fl<H-T-(192)fe NMOS^sflT^l^iE-l Nl,N2-i- ^«l*!-cl-. NM0SS^7;li:E^ Nl-gr ^"^-^Si RESET <a 

^^Z} PMOS^Sa^l^El P221 =5))?] CJ-^l- AVojo)] <g;iSlol 7llC.]E ^s)] El-olE ;,fl<>| AlJ: ENW7> 0171-^Cl- 

. NMOSSsH^^lriiEi N2fe *\]^ -yj: SET21- PMOSH^^lriiEi P32l =Ell<y A>oloi] -a^slol TflolE cjxl-l- -f- 
«11 efole ;tfloi Al J: ENW71- ol7f^cl-. 

?ll3llAlE-l.?-(l93)fe 7j-^xi^l 711S11A1E-) FC1-FC41- ^Hl*Vnl-. 7j-^xi;ifl ?H3ll>>lEl FClfe "a^ol CNl 

^1- -aisi Ji -g-^ii -a i-eiiois ^s. cpl7> °i7i-^ci-. 7j-^^x)i ^b^^iaiei FC2fe ■a^'^i ins. cn221- 93 

islJL ci-# <a^^ -i-sil >i 1-silols -ilJ: CPL7> '?l7l-^Cf. 

=LZ{JL, 7j-^^Afl 7ll2l]AlE-l FC3* CNl^f ^^]^d°^^ ^V°H1 <a^sl:il, ^^"fr^l^fl ^flsflAlE^ FC4fe ic^ CN221- 
^^l^-a-^ >-l-<^H ^^slcl-. C.171A-1, 7j-o.^^i ^Hifl^lEl FC3,FC4fe ^ 'a=^2l s.^ Etlt ;«1H<H1 ol-el- ^i^aj o.^. 

T^-S-¥-(194)fe 211^1 ^^2] NMOSS^^lriEl N3.N4* t^hI^c)-. NMOSJS. ^>^1^e1 NS-S- ic^ CNl^l- NMO 
SS^^l^iE^ N521 S-efl^ ci.;^]. AVolofl o4;gE)ol T^jole ^;^|.7]. NMOSSSS^liiiEl N421 = Eflo] ia-xl-21- ^:g^cl-. n 
e] Jl, NMOSS^^I^E^ N4-b icH. CN221- NMOSHsS^liiiEl N521 =efl«y ia-;^l- a].o1oi] 0^:35101 tIIoIe xQ^t]-?} NM 
OSH SH^I^E-I N321 sefly ^y^>2l- o^^^lcl-. 

^f-^i^l- N5fe MOSS^^l^iiEl N3 ^ NMOSS^^li^E^ N421 ^-f- 'a>^l-2}. ^^l^«a- VSS 'y7l-^ a.}o] 
ofl «a;islol TllolE^ ^sil i-cl-g- <?l<Hio]^ Ai J: ENN7> °l7>^cl-. 

SE^V. Efl^li^E^ <H2flol(190)^ t-^^* -f-*!) ^'iH^iJ: RE_ni, RE_m « #^t}-t:l-. 

tlV^a. £ 21-8- -& l^'^Sl ^'a^^H S.S.=L^ -iofl «H|olEl"t -fflAjs].*^ 2lc*|.fe ^31- El-o]nj£o)Cl.. 
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"a Tl^^oflAi <tl-^€ ^^^1^ VCC el|«ao|l i^Sl-^ el>S8>tls: RESET?]- cl^iofloll-s) Jl. 

oi^ofl, 3).^^ <g -tls PUP2] olofloji-oii trj-ei- >a l-eilo]H -tiS: CPL7|- sfoj^. ^ol?l-cf. oi«fl, 

El <HeII -^1(1 90)31 9fl3flAlEl FCl.FC2ofl ?i«|-7> ^j-B-^;*!! FC3,FC42l n^^^Md^ S.^-<^ 

^ ^t-a- hLB.o\] ^i<a-^i-7> T2^^V'^i ^<a§i-^ i-c^.^ <?]<hioii- -tij: enn71- ^o]s. «yofloii.s)i, 

ol^ofl, T3t^^<H1 ^<as]-<^ ^ <y=^2l cHioiE} f^^o] ^^s]<a, ^#-^5: PUP ^ ^eflols CPL* 

S-^S. €<='l^l?i4. nfel-^l. ^^SjSicl 7^-^:^^ ?B21)a1e1 FCl ife ^j-o.^^] ^flssflAjEl FC2S1 ^o] cilolej-I- 

£ 22^ ^ iSzi^ ^2}- A) n»l^ "S^^I^. n_CMD7> ^o]S. %a^^^ o]:^©!) el|>^]>!iElol] Afls-g- 

^^i. n^^ -^^AiJ: n_CMD7> ^o]s. ^ '^J^jAl^Vo] ;^li4'a. -tlJ: SET, ^^^S. RESET7)- <y ^ 

^4. ziHlJl, cflolE)- <a/#^ sflS^-^El <?l7l-Elfe cijolE)- DQ_n7> sMoflx^ ^o.^ i^^°11oll-s)^ S^Zl^ 
A>oi^ol Al2j-s]<H EiJ^liEloJl Afl^^ tfloiEl-^ s]-?] ^t!" e^^lH ^)o1 ENW 5J € tefl^m CPL 

7> sv^ls ^oltl-^. 

?l<H1oll- ^J: ENNfe Sfo] >y-Efl^ ■S-;^ls>Jl. •i-<a ^ofloll- -tlJ: ENP^ S.^ -B-^l^cl-. 
i^EfAi, aS-JlL^ Efl^l^El ^ifl<H-¥-(170)'Hl n»i^ -tlJl n_CMD7h gfo]^. <y^^ ^ o. s.S.ol^ ^e]^(16 

0)5.-^ElSl AlJl-^'yol C-]ol^ ;^lo1 ig^o] <a^S)^l ^fe ^EfloflA-l HS-ZL^ T= SiTl] ^n)-. 



aJ^, FeRAM o]^*!- D))a.e] olEle| o. ^^iS.**) u]^7] FeRAM S.^ ■§■7) FeRAM<H] ^-g-SH <H-£eflih 

1-^. FeRAM ^1- ^l-g-tt ^]3Ls] o\B\s]^ ^SS-!*! H)-S-7l FeRAM £^ -1-7] FeRAMofl) ^-g-5)-<^ "HS. 

-JH^fl, 183 ^lE^Elu. FeRAM ol-8-t!- "112-21 e| u. ^2:5.4^ IeI'SH FeRAM ^fi) ifl-^-ofl ■UElelu. 
^flol-?-!- >fl^SH 'HS.ell^ iri-si- Dfls. el -f-ah* ^-^^0.3. ;^ioi^ ^ oj^j) ^cj. 



(57) %'-7^1 'Jii^l 
^T^^ 1. 

^==r7H2l ^<a ^ FRAM o]H]o]; 

^S.s] ^lE^sl B s = * =S::i^s1-Jl. SS-ofl t^El- -^-71 AJ= ^ FRAM <Heflolsl cHcsfl^fi 

•^M ^ FRAM ol^flolfi]- -^7] °\]S.s] ^E^sl «. ;(flo1-?- a}.o)<h1a^ c1|o1e}-1- Jii$*>7l -^H* 

S|-^ -i-^I^Aj 7J-^^5J| ol-g-t!- <?lElel a. ^fl<H ^Al. 

2. 
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l^fl^^^ ^d-B-^sil t»ilas|» oi^sfo^ ^7) tlElsl^ ^<H« ^1^2 = * =5.3^ *|-^ tlElBl a. ILS.il 

l-fl^-^^ "yEjala. e)l;^)>iElot] 5]^ ^sLzl^^ sS-ofl ul-e}- -^-71 ^ FRAM cHell<^l2l c^seflii 

^S.* ^^SV7| ;HM^:£* ^El2l U. ;^fl<H-?-l- ^Ul^-i- O.^ «-#|^^^ 7j-^^^) 

3. 

e^.o]E olol]oll- -tlis}-, ^ "?l<Hlol# Aij^fi)., .g.^ oil- 'tis: 5J el^'ilJ:<Hl a)-e)- ■^^^S'^^W ^ 
^fl<HT; ^ 

oflo)^ ^j^d) nj-el- aszi^^ ^B. ^S.^ #^^1-^ S.S.=L^ ell^liiEi <Heilol^ ^a)^^ ^^^S. Sffe 1-^^ 
^Tp-^ 4. 

^«V^ 51-^ C-1 ^^AS. Sl-fe 7J-^^^ D|lS.El» 0]^t!- ?IE1E1 H ;HlOl ^J-^l. 

5. 

^1 3^^ 9Xo]^^, ^71 Hsri^ ^el-^fe 



6. 

^7) feSl-^fe ^V7l ^ Ol»l)ol^ ^ ^V7l S).olE oloflo]^ Al J:7]- ^^<y Aj.EfloflA-1 Aj.7] <yo1]ol^ Al^7> 

^71- <?Iol1ol-i- ^■^^S. 7j-^^sii °il2.e|» ol-g-tF ^^1. 

7. 

^7] ;H) li::oMlo)eoj t-^^^iZ}. ^7] <yollol^ -tlsl" "aS-^^Sl-^ 1<?H^711«>1H; 

^71 ;<fl licO>7i|oleo^ #^Als:, tiV^^ Aj7j Bl^Als. ^ ^7] Slv] S# ?}^)-?-S] <?« = <a^V«ffe ;M1 2 

•SHTflois 3. ^H]^^ ^^^s. sVfe l-?)^^^ 7j-o.^sii u))a.B^s. o|^^^ -yeiBi B. ;HM ^j-^i. 
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^T^^ 8. 

^1 5^011 Si<H>«-1. ^7) #^#1--?-^ ^^7fl2) ^^^^^ ^alsVji, 

^ch7l ^^7^3\ #^#1-^ cflC-lEf <y ^ #^ icS.7h ^^S. ^% Sl<H #«fl >^V7l <^ ^ A| J:7f f 

-i-^^^^ '^laell- ol-g-tb ^ElBl« ^lol ^^1. 

l-'^^^ *7l Aj-EfloJi ltl•e^ Ai j:^. #^*>^ 1^^>|)o1h; 



^^1^^ em 7<^-a-^^fl °llS.Bl» 01-8-^ ?lE-jel H. ;^flo1 ^J-;^]. 

^^■^ 10. 

^fl 5«J-o11 Si<H^i, ^71 ^"-^l-^-fe 

11. 

^fl 3«oHl SZ<H^i, ^'•71 E.S.ZL^ ?.]]o]^^ 

"^^^Ja ^ C-)l0lE)-S. oHcO^Aj-g].^ 4o!|C;^)o)E; 

^71 :q 4'?HH.7l]olHSl #^Al j;<4 >a.7] l^]<^i^S] -t^AlJll- >H1 2i^Ol.7flolE; 

s. 5>fe °lls.e^» oi.g.^ 01 El el u. ^]]o] ^j.^1. 

12. 

^fl 3«J-o11 -a-^l S.S.ZL^ ell ^1 A, El <^efl<^l^ 

^oflol^ ^S.3\ "ilolloIl-Al ^^^oj-^ «^Ai?i^ l.<g ^^±z}; 

s.s.=L^ eii;^i^Ei2i <a:^oii ^SiS. <a^si<H ^71 ^-s-i/^v^-jf El ^7]-hi^ :a<a-^ ^-S-^l-fe^ 

^^-71 efoie ;(fl<>| ^jg^ofl i^Ef -y-71 el-SJ^i S ^B. ^7l ^lJ^li:E-l2l o^^t^ #^*1-^ efolS "a 
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#c|.^ «yoflo)^Al #cf-grA|?l^ l-cj-^ ^■f-i;^>; ^ 

-a-^l HSn^ iHl^l^ElSl '3='c}-«>ll 3.S.^i ?ll-2. o3^3N«>1 Scf-g- ^•f-;t;^)-S.-^El «y7l-S)^ ^i^^ ^ 

■f-Sf^ ^ 2^-5-^l- ^al^l- O-S. ^^^^i n||S.Bll^ oj-g-^ ^Elsl U. ;Hlo1 ^Aj. 

13. 

»ga» ^H)*!-^ »S3. FRAM <Hel|ol; 
ofliel <ilEiEl o. :^\]o]% ^sv an* HS-Zi^^l-jl, s=ofl ufe)- >a-7l »g3 FRAM <H^I«>ls) <HS-e>l 

-^7] ^e] »S3. FRAM ello] a]- ^^7) u\]s.b] <^J.b\s]^ ?.]]o]^ ^yo]d\]A-] ^^s. rSHoMt :SL^t}7] ^d^^ t^hI^S" 
# ^^o,^ 5>fe ^<}-B-^i^l °\]3.^m tlElel^ ^tfl-H ^J-^l. 

14. 

13%H1 si<H^i, ^'■71 ^^7W2] ■ae] "Safe- 

zj-zj- s-^^ O.S ;«ilol5)fe ^^71)S1 FRAM -JS; ^ 

^y] ^^7^9] FRAM "iH^^le^ 4V J: <H^efli/cfl«>lEl-/;^flcHAl5H ^^V iu1^# ^<8.^S. t} 

l-?]^^^ ^d-^^^fl '^IS.Bl* Ol^g-tb olEjelU. ;^flo1 ^J-^). 

15. 

>(fl 13«<}-<H] 9X^M, -^-71 ^^7iisi -gEi «safe 

^o^7l ;0I iu1.fl* -i-sfl 4^71 ^^7^s] FRAM"|a2l olE^e) a ^aj-^ ;^flcH^>^ ^1 l°ilS.B] ^E-Je) «. ;HH-¥-» 
^ul^^ 0.5. 1-?]^^^ °i|2.el«- ol-g-tb ?]Ele) u. ;(flo] 

16. 

>^7l Dflael olE-lel «. ;H1<H^ ^ ^7) ;Hl l^S.B] ^lE^e] a. ;^]ol^ z]-z]-^ 

l-flt^^ 7^^^^j 'Hlaell- ol^g-sl-o^ ^71 °lEle1 a. ;^1<H» ^Itb ss» 1-^^^^ ?lEie)H. s.S.ol^ 

Efl^l^Ei; ^ 

-^7] °!E-1a| u. efl;^1i^iElo)l slsfl s^ofl trfE]- ^V7l -ie) FRAM 

=ii ^^t}7] ;^fl<H-tl3i« #^5>fe -ilEiel u. ;»fl<H-¥-» ^ui^^ -i-^l^^a ^^-^^^ 

ell- ^^l-g-H- tlEle|.a. ^J-^]. 

17. 

^1 le^ofl Sl<H'<'i. ^7] l-^^>a ?lElel a. 5.^:11^ sl|;^liElfe 
eil;*l:fiEl ^HY; ^ 

7<i-fi-^!^ll t^ae] ^Hlsj-jL, ^7] efojE ;,flo^ Ai^, Aj-7) ^ f-Efloje Ai^, i-<g o]oilo|^ /Oi ^ #cf^ "i! 

ofl<^ll- nfel- 3= Ai^s:* ^S.zl^ ell^l^iEl <Heflo)» ^u)^^ ^^.^S fi}^ ^m^Q: 

18. 
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-^7] ^^^-^i ^EjejU. S.S.ZL^ "gA] ^7] el-JS^Jl* ^71 S.S.ZL^ Hfll Bfl^^l^iEi ^\o]^<^] # 

Bl-Se ^^.-^l- c-l ^al^^ ^•^l^'a ^^-^^^ ^SLb]^ o]^^ ^elel «. ^Al. 

^T^^ 19. 



^7l #^ ^'Hl'^ll- ^^21 i2.Bl £#1- ^M*>fe Sl^ S# ^Hl^^ ^^^s. sl-fe l-^IS^a 7j-^^^l Dfl 

^T^^ 20. 

4>7l fe-s]-^^ •41-71 ^ <?1olloll- A] x ^ >a-7i e^-oiE oioijoi^ Ai j:7l- ^^^o\]A] ^V7i <ilo11oll- ^S:7> 

^7} 9l<i\]o]^ ^^^^S. sf^ 1-?1^^^^ ^J-a-^^fl '^IS.Bl* f^l-g-^- ^Ele^ H. ^^^1. 
21. 

;<fl 19«J- ^fl 20«J-ofl Jilol^i, 4-71 fc2l-f-^ 

4-71 el-OlB ^<Hlol^ Al^Sl- ^7] ^ tloflol^ Al^^ i.ol.<^A].g).^ 1 h^ofTll ©1 E ; 

4-71 ;«il iico]-7iioiE2i t-^^ojisi- 4-71 oiofloi^ <?«^<a^s>fe ^^1 l-a-^Tfloie; 

4-71 ^11 iiLf>7ilo]Eoi t-^^J:, 4-71 B\^^± ^ 4V7I ?}-^l^ei "fflH^-a-si-^ ;(fl 2 

"fflE-Tflom* #?1S^^ 7<i-B-^^l °il2.Bl» o]^^ olElsl a ^^l. 

22. 

^fl 19*J-ofl Si<H^i. 4-71 ^^71121 ^Hl*}-Jl, 

4-71 ^==^71131 CflolEl- #^ i.S7> 311 ^ =1 <H 4^-71 ^ ^13:71- # 

^sloL. 471 fcel-^s-¥-El tl7l-5lfe #A^S1- -^71 Ai^iofl n^e}- 4-71 °do\]o]^ ^s.^ l-^tfl-Ai^j^ ^ 

^^S. Sl-^ 1-1^^^^ 7J-^^;*)1 o]lH.El» ol.g.^ "ilElel a. ^^1- 

23. 

;»fl 22^011 9X<^^^, 4-71 ^^71121 l-^l-l-^ 

41-71 *4S1- -§-71 4Efl<H] ic|-e|- oj^ AiJ:!- ^^ijaj o.^_ #^§1-^ ;^fl l^^Tflole; 

4-71 7fl i^'S^TiloiEoi ^ 4-71 el>55>oji# uflc<gA>.s|.^ ;,^| ii^cTfloiB; 

4-71 *7l >0:£21 4-Efloll n^-sj. 7)1 l-a^TllolHSl ^^^.^^ #^sl-^ ^1 2^^7flole; 

4-71 •f-71 4-EH'Hl <4el- 4-71 ;^fl l^^S^TflolMSl ^^-tli* #^*>fe ^1 3^*7l]oi 



4-71 ;*11 a^^S^TflolHsl %^^S.s\■ 4-71 el^^5:» 'ds.^'il-sl-fe^ 2'iH.7iloiE; 

4-71 %45l- ■§■71 Al^2l 4-61101] irl.e> 4^71 xfl 2H«S.7|lole ^^Aij^l- o.^ t-^sV^ ^\] 4^^7flol zp. 

«1^# ^^AS -i-?!^^^ 7j^^^^j ol^g-tb olElel H ;Hlo1 ^d-:*l. 

^T^^ 24. 
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^1 19^oll Si<H>H. ^^1 S# 
25. 

^1 17*<^^l 5i<H'<'i, 'S-^l HSZi^ ell^l^f^Ei ?.\]o]^^ 

S. SVfe 7j-^^^l Dl)aBl» o]^:^ -yElBl u. 

^T^^ 26. 

^1 17«J-oll Si'H'^i. ^7l efl^l^iEl oleflol^ 

^7] #<g tiofloii- ^^21 oiofloii-Ai ^^^oj-i- i-«gAi7ife ^-^^^^v; 

^^7) i-cf-a- ^oiloll- ^:£S1 "yofloii-Ai ^^i^oj.^ =cf.s.Ai?i^ ^c^-o. ^.^4i;*>; 5 

■i-5>fe ^1 2^*-¥-l- ^um* 7j-4}-^^l iifliell. ol.g.^V ^E^ela ;,flol 

27. 

^^71|S1 -aE^ -yElsl ^Hlsl-jL, z]-z^oj ,gE) ^E^e] H.^ l"?) ^c}-fr^i*fl i^^-^ "^l-E 

E) oiE^E) a. ;<fl<H^ H^^^ SH. 5.^:3.^^ ^^°\] <4e)- <HH.Eflih ^S.-!- ^^s>fe ^e) «g3 ^e^ 

FRAM oleflo]; 

nflaal ;tflo1>il:£oll ^7) ^b] »S3. 91^^]^ FRAM cH5llo]2l ^o]^/z]]o]a^±/o\s.z]]^M: ^o]^ 

^7| -aE] ««H -JlElsl H. FRAM <^e)|o]2f ^7) D)|S.e) ;Mlol-¥-2f -^v^^ ciJolEfl- iilSs)-7l ^tb T^nl^-i" 
.^5. 7J-H-^^1 D)l2.sis. o).g.^ olElel^ ?^o] ^^1. 

^T^"^ 28. 

^ 27^o)| Xl'H'H. ^71 lEl «gB ?lEle|H. FRAM cHeflo)^ 

^^^^i ^^^^n °)1JE.31# ol-8-«V«^ ^Elsl H. ;ifl<H# SS-l- E.S.ZL^ SVfe- •i-^^-y ?lE-)ai u. H.S.Zi^ Efl 
>5j^7l ■i-^^>a ^lElelH. si);^l:fiEloI| 31^ =S.3L^^ s = ofl al-B}-.^7l <HHefl:i ^^5>7) ;*fl 
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<H^^» t-^*!-^ "UElel^ ^l-H-?-* t"«1^^ ^^'^s ^^^^i ^^-^^M] nflS-eli- o)^^ ?lEisj a. :^]o] 
^^■^ 29. 

•i-?!^^^ "flS-Bli- oi^s>c.^, <a^s)fe i:floiEj-/>|)<H/<Hs.iHliofl ^e} °lEleia ;Hioi# ^t!- ^^1- =S.:n 

^V7i l-^l^e^-^j "aelElu sil^liiiEioil 5.3.^^^ a=ofl itj-e). ^^7)121 ^ajem ^]3.s] ^ cH 

iHloic^ cHHei]^ ^^*l-7) 4H*V ^flol^sl- t-^sm ^ElelM ;Ml<H-¥-» T^olf-^ AS. 
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